The effect of paracetamol on the gastric mucosa was examined in seven healthy volunteers. The dose used (2 g instilled in 100 ml isotonic saline) was equivalent to about six tablets taken with water. Biopsy specimens were taken before and 10 and 60 minutes after instillation. The mean incidence of damaged surface cells in the control period was 1 7%. Ten minutes after instillation 3 5% of the surface cells were damaged. This increase was not significant. Light microscopy showed focal cell disruption and infiltration of red blood cells. Scanning electronmicroscopy showed minimal loss of normal cell apices. No erosions were seen on microscopy. Biopsy specimens taken 60 minutes after paracetamol showed similar changes.
Summary and conclusions The effect of paracetamol on the gastric mucosa was examined in seven healthy volunteers. The dose used (2 g instilled in 100 ml isotonic saline) was equivalent to about six tablets taken with water. Biopsy specimens were taken before and 10 and 60 minutes after instillation. The mean incidence of damaged surface cells in the control period was 1 7%. Ten minutes after instillation 3 5% of the surface cells were damaged. This increase was not significant. Light microscopy showed focal cell disruption and infiltration of red blood cells. Scanning electronmicroscopy showed minimal loss of normal cell apices. No erosions were seen on microscopy. Biopsy specimens taken 60 minutes after paracetamol showed similar changes. These findings differ appreciably from the extensive cell damage and microscopic erosions caused by therapeutic doses of 600 mg (two tablets) of aspirin. We conclude that large "analgesic" doses of paracetamol cause minimal ultrastructural changes in normal human gastric mucosa. The continued use of paracetamol in place of aspirin appears to be justified when there is a possibility of gastric mucosal injury. These findings contrast sharply with the disruption of the gastric barrier caused by therapeutic doses of aspirin.7 8 We also found that aspirin may alter the gastric mucosal ultrastructure, but there have been no histological studies of the effects of paracetamol on the gastric mucosa. We therefore report the ultrastructural effects of large analgesic doses of paracetamol on the gastric mucosa as seen by light and scanning electron microscopy. These structural changes are contrasted with the changes caused by therapeutic doses of aspirin reported by us previously. I damaged surface cells was 17 +040% (mean ± SE), which was similar to that found previously.7 9 This damage presumably represents normal aging and dying.10 11 Scanning electron microscopy of the normal gastric mucosa showed the typical cobblestone appearance of the epithelial surface (fig 1(b) ). Changes induced by paracetamol in saline-Ten minutes after instillation most of the gastric mucosal surface appeared normal. The mean incidence of damaged surface cells was 3-5 + 15 %, which was not significantly different from the control results. Light microscopy showed areas of focal cellular degeneration with loss of toluidinestaining density of cytoplasm, appearance of small vacuoles in the cytoplasm, and degeneration of the nuclear chromatin. These foci of cellular degeneration were infiltrated by red blood cells (fig 2(a) ). Scanning electron microscopy showed that most of the mucosal surface was normal, although random areas where the normal cell apices had been lost gave the surface a pitted appearance (fig 2(b) ). No erosions were seen by either light or scanning electron microscopy.
Biopsy appearances during recovery period-Light and scanning electronmicrographs of the biopsy specimens taken 60 minutes after paracetamol instillation were similar to the control and 10-minute micrographs. Of the cells counted, 3 0+166% were damaged, which was not significantly different from the control values.
In contrast, fig 3(a) shows the appearance of typical gastric erosions present 10 minutes after the ingestion of two aspirin tablets (600 mg) in 100 ml isotonic saline as seen by light microscopy.7 9 10 Fig 3(b) shows the typical extensive aspirin-induced lesions as seen by scanning electron microscopy.
Discussion
Although paracetamol is commonly used as a substitute for aspirin to avoid gastric mucosal injury, there have been no studies in man showing whether paracetamol causes less damage to the gastric mucosal structure than aspirin. The effects of aspirin on the gastric mucosa are well documented. We have shown that instillation of two aspirin tablets (about 600 mg) damages 20-25°./ of the surface cells within 10 minutes.7 9 Changes in surface cells range from focal cell disruption to microscopic erosions, the erosions being present in over 600o of biopsy specimens taken at 10 minutes.7 9 10 Scanning electron microscopy showed severe honeycombing of the gastric surface secondary to loss of normal cell apices and gastric erosions.7 9 1 0 In contrast, a much larger dose of paracetamol (1950 mg, or six tablets) damaged only 3-50o of the surface cells (P <0 01). Furthermore, paracetamol produced no microscopic erosions of the type produced by aspirin. Aspirin-induced damage to the gastric mucosa may be correlated with changes in the gastric mucosal barrier due to hydrogen ion movement or potential difference.7 Conversely, paracetamol in large analgesic doses (six tablets) does not damage the gastric mucosal barrier.6
The present study indicates that large doses of paracetamol may cause some ultrastructural changes in the gastric mucosa. Infiltration of red blood cells occurred after both paracetamol and aspirin instillation and was not present in the control biopsy specimens. Nevertheless, aspirin clearly causes a much greater incidence of red blood cell infiltration.7 9 10 Although the effects of paracetamol differ appreciably from those of aspirin given alone, a comparison may be made between the ultrastructural changes caused by paracetamol and those caused by the instillation of 600 mg of aspirin in a suspension of sodium bicarbonate. We have shown that 600 mg of aspirin in 100 ml of isotonic bicarbonate caused damage to only 3-40o of the surface cells and no gastric erosions.9 These findings are comparable to paracetamol-induced changes.
Although massive hepatic necrosis may occur when paracetamol is taken in excessive amounts, chronic hepatotoxicity is rarely reported with the routinely recommended dosage.12 Our study, which shows minimal gastric mucosal damage with doses more than three times the recommended dose, justifies the continued preference for paracetamol rather than unbuffered aspirin when there is a possibility of gastric mucosal injury.
Introduction
Stilboestrol has long been incriminated as a transplacental carcinogen. The pathogenesis of these processes is unknown. Ingestion of oestrogen in the first 18 weeks of pregnancy is thought to prevent squamous metaplasia of glandular epithelium in the upper fetal vagina, so that at puberty the ovarian hormones stimulate the persisting glandular epithelium, causing abnormal proliferation. During the 1940s-60s stilboestrol was used ini some British centres to support high-risk pregnancies. All girls resulting from these pregnancies were at risk of developing
